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Challenges: Antarctic sea ice 

Not the best long term platform 

•  High winds 
•  Broken up ice cover 
•  Deep snow 
•  Thin ice 
•  Surface flooding 
•  Large ocean heat flux 
•  Large seasonal changes 



Sea ice mass balance 

A way to attribute change 
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•  Position 
•  Air temperature 
•  Barometric pressure 
•  Ice temperatures 
•  Upper ocean temperatures 
•  Snow accumulation and ablation 
•  Ice growth 
•  Surface and bottom ice melt 





Arctic-Antarctic Comparison 

    Arctic Seasonal Cycle Antarctic Seasonal Cycle 
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2HCO3
- + Ca2+  

CaCO3 + CO2 

CO2 

 
In winter, precipitation of 
CaCO3 occurs within sea ice.  
Produced CO2 is expelled with 
brine, while CaCO3 is trapped 
within brine channels 
 
Brine sink rapidly carrying CO2 
(see Brine Drainage Slide) 
 
Part of CO2 which passes below 
the pycnocline is « removed » 
from the system. 

fall/winter 

 SEA ICE PUMP 
A potential abiotic CaCO3 Carbon source 

Is CO2 released to the 
atmosphere anytime new ice 
forms? 
(Answer on Next Slide) 

D. Nomura, 2006 

45 

Rysgaard et al., 2007, Delille et al., in prep. 



Implications of High Biology 

•  Initially, need mechanism such as Wave 
Pumping to deposit particulates in new 
frazil 

•  Subsequently, Need for Fluid Transport to 
maintain high Nutrient Fluxes for growth 
(Vancoppenolle, Saenz have discussed 
modeling with freezing conditions, after 
Lytle and Ackley 1996; Fritsen et al 1994 



Two Effects of Ocean Heat Flux 

•  1.  Release of Ice Algae during Winter and 
Spring by Bottom Melting 

•  2. Development of Surface Flooding 
Communities in Summer  



SIMBA Cruise and Drift 







SIMBA Ocean Heat Flux 
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Thermodynamics at Brussels Site (unflooded) 



UnderIce Radiometer 

•  SIMBA Brussels IMB 

Ice Thickness Changes 
 
 
 
 
 
 
Transmission 555 nm 
 
 
Integrated Chl Proxy  (Ratio of 
555nm:  442nm) 
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DMS(P) and Chla evolution at Brussels Site 

[Chla] measurements by I. Dumont, 
C. Fritsen, B. Saunders 



Antarctic Sea Ice Profile 
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Radiometer-Thermisters 12&13 
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Thinning and Flooding 
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